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(54) Connector 

(57) The invention provides fitting detecting means 
that can be attached to a variety of types of electrical 
connector. Guiding rails 30 are provided on both ends 
of a male housing 20, these guiding rails 30 allowing 
detecting units 40 to be attached. The detecting units 
40 have spring holders 41 that house coiled springs 60 
and sliders 61. Flange members 31 of the guiding raits 
30 are inserted into guide grooves 43 of guiding mem- 
bers 42 formed on inner side faces of the spring holders 



41, thereby attaching the detecting units 40 to the fe- 
male housing 20. The detecting units 40, if required, are 
attached to the female housing 20 before male and fe- 
male housings 10 and 20 are fitted together. The sliders 
61 of the detecting units 40 are pushed by the male 
housing 10 while the male and female housings 10 and 
20 are being fitted together, this compressing the coiled 
springs 60 as they are being pushed towards the pos- 
terior. 
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attachment direction. ^^An arrangement provides a 
semi-latch which is releHmle on application of a pre- 
determined separation force. 

[0007] In the case of connectors which are elongate 
5 in the direction perpendicular to the attachment direc- 
tion, a detecting unit may be provided at both ends in 
order to ensure smooth engagement. An attachable de- 
tecting unit has the advantage of being able to be in- 
cluded with the connector only when required. 

10 

BRIEF DESCRIPTION OF DRAWINGS 

[0008] Other features of the invention will be apparent 
from the following description of a preferred embodi- 
15 ment shown by way of example only in the accompany- 
ing drawings in which:- 

[0009] Figure 1 is a partially cut-away plan view of a 
connector of an embodiment of the present invention. 
[0010] Figure 2 is a front view of a male housing. 
20 [001 1] Figure 3 is a plan view showing a female hous- 
ing in a disassembled state. 

[0012] Figure 4 is a partially cut-away plan view show- 
ing the female housing and a detecting unit in a disas- 
sembled state. 

25 [001 3] Figure 5 is a front view of the female housing. 
[0014] Figure 6 is a side face view of the female hous- 
ing. 

[001 5] Figure 7 is a rear face view of the female hous- 
ing. 

30 [0016] Figure 8 is a front view of the detecting unit. 
[001 7] Figure 9 is a partially cut-away plan view show- 
ing the detecting units being attached to the female 
housing. 

[001 8] Figure 1 0 is a front view showing the detecting 
35 units attached to the female housing. 

[0019] Figure 11 is a partially cut-away plan view 
showing the two housings in an early stage of being fit- 
ted together. 

[0020] Figure 12 is a partially cut-away plan view 
40 showing the two housings being fitted together. 

[0021] Figure 13 is a partially cut-away plan view 
showing the two housings immediately prior to reaching 
the correct fitting position. 

[0022] Figure 14 is a partially cut-away plan view 
45 showing the two housings correctly fitted together. 
[0023] Figure 15 is a rear face view showing the two 
housings correctly fitted together. 
[0024] Figure 16 is a partially cut-away plan view 
showing the two housings being separated. 

50 

DESCRIPTION OF PREFERRED EMBODIMENT 

[0025] An embodiment of the present invention is de- 
scribed below with the aid of Figures 1 to 16. This em- 
55 bodiment is a lever-type connector. As shown in Figure 
1 , the connector of this embodiment is provided with a 
male connector housing 10 that fits with a female con- 
nector housing 20 provided with a lever 25. Detecting 



[0001] The present invention relates to an electrical 
connector. 

BACKGROUND TO THE INVENTION 

[0002] One example of a connector provided with a 
means for detecting whether male and female housings 
are in a half-fitted state is described in JP-9-219257. In 
this connector, a male housing is provided with a hood 
into which a female housing can be fitted, and a spring 
means is housed in a housing member adjacent to the 
hood. When the two housings are to be fitted together, 
the spring means is pressed by the female housing, 
spring force thereof accumulating while it is being 
pressed. If the fitting operation of the two housings is 
halted part-way through, the spring force accumulated 
thus far is released, this pushing the female housing out- 
wards. By this means, the half-fitted state of the two 
housings can be detected. 

[0003] The fitting operation of connectors provided 
with a fitting detecting means is extremely reliable. It is 
highly desirable to improve the reliability of the fitting op- 
eration of connectors in general, and it is therefore de- 
sirable to provide a fitting detecting means to connectors 
which conventionally do not have one. However, it is 
necessary to design new connectors in order to realise 
this, and the cost thereof is high. 
[0004] The present invention has taken the above 
problem into consideration, and aims to present a fitting 
detecting means which can be added to a variety of 
types of connector. 

SUMMARY OF THE INVENTION 

[0005] According to the invention there is provided a 
connector comprising two mutually engageable connec- 
tor housings and a detecting unit for detecting incom- 
plete engagement of said housings, said detecting unit 
being a separate component for selective attachment to 
one of said housings, and having a spring acted on by 
the other of said housings and adapted to accumulate 
a resilient force during engagement of said housings, 
said force tending to move said housings in the direction 
of separation. Preferably the other of said housings 
ceases to act on said spring when the housings are fully 
engaged, so as to avoid permanent set of the spring. 
[0006] The detecting unit preferably includes a slider 
retained therein and resiliency latchable with the other 
of said housings both in the direction of attachment and 
in the direction of separation of said housings. In the 
direction of attachment the slider and other of said hous- 
ings preferably have contact faces perpendicular to the 
attachment direction, whereas in the direction of sepa- 
ration the contact faces are preferably at an angle to the 
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units 40 that function as a fitti^^ktecting means can 
be attached to the female hou^^20. The fitting face 
sides of the male and female housings 10 and 20 will 
hereafter be considered as the anterior sides. 
[0026] The male housing 10 has a long and narrow 
shape and is provided with a cylindrical hood 11 that is 
open to the anterior. As shown in Figure 2, a plurality of 
cavities 12 are aligned in two layers within the male 
housing 10 along the lengthwise direction thereof. Each 
cavity 12 can have a male terminal fitting (not shown) 
attached therein. A pair of follower pins 1 3 protrude from 
inner faces of the hood 11 at an approximately central 
location relative to the lengthwise direction of the male 
housing 10, these follower pins 13 facing one another. 
The follower pins 13 can be inserted into cam grooves 
28 of the lever 25 of the female housing 20 (to be de- 
scribed). 

[0027] As shown in Figure 1 , the female housing 20 
can be fitted into the hood 11 of the male housing 10 
and, like the male housing 10, is long and narrow in 
shape. As shown in Figure 3, the female housing 20 has 
a configuration whereby a lower side face (relative to 
Figure 3) of an outer housing 21 thereof has an opening 
21A, an inner housing 22 being housed within the fe- 
male housing 20 from this opening 21A (see Figure 6). 
As shown in Figures 3 and 5, a plurality of cavities 23 
are aligned within the inner housing 22, the location of 
these cavities 23 corresponding to the location of the 
cavities 12 of the male housing 10. Female terminal fit- 
tings are housed within the cavities 23, these female ter- 
minal fittings fitting with the male terminal fittings. As 
shown in Figure 4, a maintaining arm 21 C provided with 
a retaining hole 21 B is provided on a circumference 
edge of the opening 21 A of the outer housing 21 . When 
the inner housing 22 is housed within the outer housing 
21 , a protrusion 22A formed on the inner housing 22 en- 
gages with the retaining hole 21 B, thereby maintaining 
the inner housing 22 in this location. 
[0028] A pair of axle pins 24, to which the lever 25 is 
attached, protrude from outer faces of the outer housing 
21 . The lever 25 has an inverted-U shape and is formed 
from a pair of foot members 26 joined by a joining mem- 
ber 27. The lever 25 is attached pivotably to the female 
housing 20 by positioning the two foot members 26 so 
as to grip the female housing 20 and fitting the axle pins 
24 into attachment holes 26A formed in the two foot 
members 26. The lever 25 can be pivoted along the 
lengthwise direction of the female housing 20 by press- 
ing the joining member 27, with the axle pins 24 serving 
as the pivot centre. 

[0029] The cam grooves 28, into which the follower 
pins 13 of the male housing 10 are inserted, are formed 
in the two foot members 26. As shown in Figure 1 , when 
the lever 25 is in a state prior to being pivoted, an en- 
trance hole 28A of each cam groove 28 faces the ante- 
rior. As shown in Figure 11, pivoting the lever 25 after 
the follower pins 1 3 have been inserted into the entrance 
holes 28A of the cam grooves 28 causes the follower 
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pins 13 to move along ^Bim grooves 28 and causes 
the male and female ho^mgs 10 and 20 to fit together. 
The male and female housings 10 and 20 reach the cor- 
rect fitting position when the lever 25 has been pivoted 
5 to the position shown in Figure 14; in this position, an 
end of the joining member 27 thereof is retained by a 
stopping member 29 provided on the female housing 20. 
As shown in Figure 7, the stopping member 29 has a 
cantilevered shape and is capable of bending resiliently 
10 into the female housing 20. 

[0030] Guiding rails 30 protrude from an innermost 
side face (relative to Figure 3) of the outer housing 21 
and from an outermost side face of the inner housing 
22. That is, as shown in Figure 4, these guiding rails 30 
15 are provided at both lengthwise ends of the female 
housing 20, and allow the detecting units 40 to be at- 
tached. Each detecting unit 40 has a configuration 
whereby a coiled spring 60 and a slider 61 are housed 
within a spring holder 41 . The detecting units 40 are at- 
20 tached by fitting guiding members 42, which are provid- 
ed on the spring holders 41 , into the guiding rails 30 of 
the female housing 20 (see Figure 10). 
[0031] The attachment configuration of the female 
housing 20 and the detecting units 40 will now be ex- 
25 plained. As shown in Figure 4, the guiding rails 30 ex- 
tend in a lengthwise direction along side faces of the 
female housing 20 and, as shown in Figure 5, a pair of 
flange members 31 protrude in a T-shape upwards and 
downwards from these guiding rails 30. As shown in Fig- 
30 ure 6, the guiding rails 30 extend from a location slightly 
back from an anterior end of the female housing 20 to 
a posterior end of this female housing 20. 
[0032] As shown in Figure 4, the spring holders 41 are 
attached along the guiding rails 30 from the anterior of 
35 the female housing 20. The pair of guiding members 42 
protrude from both side edges of a lower face (relative 
to Figure 8) of each spring holder 41 . Guide grooves 43 
are formed in inner edges of the guiding members 42, 
the flange members 31 of the guiding rails 30 being in- 
40 serted therein. As shown in Figure 4, protruding mem- 
bers 44 are formed at anterior ends of the guide grooves 
43. As shown in Figure 1, when the spring holders 41 
have been attached to the female housings 20, the pro- 
truding members 44 engage with anterior ends of the 
45 flange members 31 of the guiding rails 30, thereby pre- 
venting the spring holders 41 from moving any further 
towards the posterior. 

[0033] As shown in Figure 6, a groove 32 extends 
along the entire length of an outer face of each guiding 

50 rail 30, at a location approximately half-way up this outer 
face. As shown in Figure 4, a catching protrusion 33 is 
provided at a location slightly to the anterior of the centre 
(relative to the lengthwise direction) of the groove 32. A 
stopping protrusion 45 is formed at a central location 

55 (relative to the widthwise direction) of a lower face (rel- 
ative to Figure 8) of each spring holder 41. When the 
spring holders 41 are inserted into the grooves 32 of the 
guiding rails 30, the stopping protrusions 45 engage with 
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the catching protrusions 33. AAwn in Figure 4, the 
stopping protrusions 45 are for^^^t an approximately 
central location relative to the lengthwise direction of the 
spring holders 41. 

[0034] Tapering guiding faces 34 and 46 are formed 
on anterior faces of the catching protrusions 33 and pos- 
terior faces of the stopping protrusions 45 respectively. 
When the spring holders 41 are inserted into the 
grooves 32 while they are being attached, the guiding 
faces 34 and 46 guide the stopping protrusions 45 over 
the catching protrusions 33. As shown in Figure 1 , when 
the spring holders 41 have been attached to the female 
housing 20, the stopping protrusions 45 are located di- 
rectly to the posterior of the catching protrusions 33, per- 
pendicular faces of the two engaging with one another. 
By this means, the spring holders 41 are prevented from 
moving towards the anterior. At this juncture, as de- 
scribed above, the protruding members 44 engage with 
the anterior ends of the guiding rails 30. Consequently, 
the detecting units 40 are maintained in a state where 
they cannot move towards the anterior or the posterior 
relative to the female housing 20. Furthermore, as 
shown in Figure 5, a recess 35 passes from the anterior 
to the posterior of each guiding rail 30 at a location in- 
wards from the groove 32 and separated therefrom by 
a wall. These recesses 35 allow the walls of the guiding 
rails 30 to bend temporarily when the stopping protru- 
sions 45 pass over the catching protrusions. 
[0035] Next, the configuration of the detecting units 
40 will be described in detail. As shown in Figure 4, the 
spring holders 41 have an approximately angular cylin- 
drical shape that is open to the anterior. The coiled 
springs 60 and then the sliders 61 are housed within 
these spring holders 41 , being inserted from the anterior 
via the opening portions thereof. The sliders 61 are ca- 
pable of moving in an anterior-posterior direction within 
the spring holders 41 along the fitting direction of the 
male and female housings 10 and 20. 
[0036] The spring holders 41 have outer walls 47 
formed opposite the faces that are attached to the fe- 
male housing 20, and inner walls 48 are provided ther- 
ebetween. Spaces between the inner sides of the inner 
walls 48 house the coiled springs 60, and spring receiv- 
ing walls 49 that restrain posterior ends of the coiled 
springs 60 are provided at the posterior ends of the inner 
walls 48. When the sliders 61 are moved to the posterior, 
these spring receiving walls 49 allow the coiled springs 
60 to be compressed, the spring force thereof accumu- 
lating. When the sliders 61 are attached in the position 
shown at the top of Figure 4, the coiled springs 60 are 
slightly compressed, and this results in the sliders 61 
being kept positioned towards the anterior. 
[0037] As shown in Figure 8, the coiled springs 60 
make contact with the centre (relative to the widthwise 
direction thereof) of the sliders 61. Forked holders 62, 
these maintaining the centrally located coiled springs 60 
in a gripped state, are located at both edges relative to 
the widthwise direction of the sliders 61 and extend to- 



wards the posterior. A j^^M protrusions 63 are formed 
on both side faces of th^Wders 61. As shown in Figure 
4, these protrusions 63 enter a pair of guiding grooves 
50 formed in inner faces of the spring holders 41 and 

5 slide along these guiding grooves 50, thereby guiding 
the movement of the sliders 61 in the anterior-posterior 
direction. Stoppers 51 are formed at anterior ends of the 
guiding grooves 50. The protrusions 63 engage with 
these stoppers 51 , thereby retaining the sliders 61 in the 

10 anterior direction. When the sliders 61 are in the position 
shown at the top of Figure 4, the protrusions 63 are in 
an engaged state with the stoppers 51. 
[0038] As shown in Figure 4, cantilever shaped lock- 
ing arms 64 protrude outwards from anterior end por- 
ts tions of side faces of the sliders 61, these side faces 
extending along the inner walls 48 of the spring holders 
41 . Anterior portions of the inner walls 48 are cut away 
so as to allow the locking arms 64 to enter therein. The 
locking arms 64 are provided with arms 65 that extend 

20 from base members outwards the posterior and can be 
bent along the lengthwise direction of the female hous- 
ing 20 with the base members serving as the bending 
bases. The arms 65 extend along the outer walls 47. 
Bending the locking arms 64 causes the arms 65 to 

25 move inwards or outwards (see Figure 12). 

[0039] The side faces of the arms 65 that extend along 
the outer walls 47 are provided with outwardly protrud- 
ing locking protrusions 66. These locking protrusions 66 
are located posteriorly with respect to the centre (rela- 

30 tive to the lengthwise direction thereof) of the arms 65. 
Recessed grooves 52, into which the locking protru- 
sions 66 enter, are formed in the outer walls 47. These 
recessed grooves 52 are provided along a specified dis- 
tance from the anterior ends of the outer walls 47 and 

35 are open at the anterior. As shown in Figures 1 and 2, 
locking members 14 protrude inwards at the anterior 
end of the hood 11 of the male housing 10. The locking 
protrusions 66 of the locking arms 64 engage with these 
locking members 14. A tapered face 15 is formed on a 

40 posterior end face of each locking member 14, this ta- 
pered face 15 joining with the inner face of the hood 11 
and being gently inclined. A tapered face 67 is provided 
on a posterior face of each locking protrusion 66 and is 
inclined at the same angle as the tapered faces 15. 

45 These tapered faces 15 and 67 mutually engage. As 
shown in Figure 14, if a pulling force exceeding a spec- 
ified degree is exerted on the mutually engaged locking 
arms 64 and locking members 14 so as to move the 
male and female housings 10 and 20 in a direction of 

50 separation, the locking arms 64 bend while being guided 
by the tapered faces 1 5 and 67, and their engaged state 
with the locking members 14 is released. That is, the 
tapered faces 15 and 67 form a semi-locking configura- 
tion. 

55 [0040] As shown in Figure 11 , while the male and fe- 
male housings 10 and 20 are being fitted together, the 
locking members 14 of the male housing 10 enter the 
recessed grooves 52 in the outer walls 47 of the spring 
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holders 41 , and strike against aj^fcr faces of the lock- 
ing protrusions 66. When the |^P>g members 14 are 
in an inserted state within the recessed grooves 52, in- 
ner faces of these locking members 14 form approxi- 
mately unified faces with inner faces of the outer walls 
47. Anterior faces of the locking members 1 4 are at right 
angles to the fitting direction of the male and female 
housings 10 and 20 ( these faces forming pushing mem- 
bers 16 that correspond to the locking protrusions 66. 
The anterior faces of the locking protrusions 66, like the 
pushing members 16, are at right angles to the fitting 
direction of the male and female housings 10 and 20. 
These anterior faces form pushing receiving members 
68 that receive the pushing force from the pushing mem- 
bers 16. Performing the fitting operation of the male and 
female housings 10 and 20 while the pushing members 
16 make contact with the pushing receiving members 
68 causes an increased pushing force to be exerted on 
the pushing receiving members 68, thereby pushing the 
sliders 61 to the posterior and compressing the coiled 
springs 60. 

[0041] As shown in Figures 4 and 8, a pair of movable 
guiding members 53 is provided at the posterior end of 
side walls of each spring holder 41. These movable 
guiding members 53 adjoin the outer walls 47 at the side 
faces of the spring holders 41 and protrude to a location 
where they form approximately unified faces with edges 
of the recessed grooves 52. As shown in Figure 4, an- 
terior faces of the movable guiding members 53 form 
arc-shaped faces 54. Posterior end portions of the arms 
65 of the locking arms 64 engage with these arc-shaped 
faces 54. When the sliders 61 are moved towards the 
posterior while the posterior end portions of the arms 65 
are engaged with the arc-shaped faces 54, the locking 
arms 64 bend inwards as they are guided by the arc- 
shaped faces 54. The posterior end portions of the arms 
65 of the locking arms 64 are rounded so as to be sem- 
icircular in shape. 

[0042] The present embodiment is configured as de- 
scribed above. Next, the operation thereof will be ex- 
plained. This connector is formed from the separate 
components of the male and female housings 10 and 
20 and the detecting units 40. Consequently, before per- 
forming the fitting operation of the male and female 
housings 1 0 and 20, it must first be decided whether the 
fitting detecting means will be required, and conse- 
quently whether the detecting units 40 should be at- 
tached. 

[0043] In the case where fitting detecting is not re- 
quired, the lever 25 is operated to fit the female housing 
20 with the male housing 10 with the detecting units 40 
in an unattached state with the female housing 20 (see 
Figure 4). 

[0044] In the case where fitting detecting is required, 
the detecting units 40 are first attached to the female 
housing 20, and then the fitting operation of the male 
and female housings 10 and 20 is performed. 
[0045] As shown in Figure 4, the detecting units 40 



are attached to the fe^^Biousing 20 as follows: the 
flange members 31 of th^^iiding rails 30 are fitted from 
the anterior of the female housing 20 into the guide 
grooves 43 of the spring holders 41, and the detecting 

5 units 40 are pushed in towards the posterior. As the de- 
tecting units 40 are being pushed towards the posterior 
along the guiding rails 30, the stopping protrusions 45 
enter the grooves 32. Then, as shown in Figure 9, the 
guiding faces 34 and 46 of the catching protrusions 33 

10 and the stopping protrusions 45 (the guiding faces 34 
and 46 having been in a state whereby they were mak- 
ing mutual contact) guide one another to bring the stop- 
ping protrusions 45 over the catching protrusions 33 
while the detecting units 40 are being moved further to- 

15 wards the posterior. After this, as shown in Figure 1 , the 
stopping protrusions 45 are located directly to the pos- 
terior of the catching protrusions 33 within the grooves 
32, these catching protrusions 33 retaining the stopping 
protrusions 45. By this means, the detecting units 40 are 

20 prevented from moving to the anterior relative to the fe- 
male housing 20. At this juncture, the protruding mem- 
bers 44 of the spring holders 41 are engaged with the 
anterior ends of the flange members 31 of the guiding 
rails 30, thereby preventing the detecting units 40 from 

25 moving any further towards the posterior. That is, the 
detecting units 40 are attached to the female housing 
20 in a state whereby they cannot move to the anterior 
or the posterior. Furthermore, as shown in Figure 10, 
the guiding rails 30 are fitted into the guide grooves 43, 

30 thereby preventing the detecting units 40 from moving 
in a widthwise direction. 

[0046] Next, the female housing 20, having the de- 
tecting units 40 attached thereto, is fitted to the male 
housing 10. As shown in Figure 11, the female housing 

35 20 is inserted into the hood 11 of the male housing 10, 
the follower pins 13 fitting lightly within the entrance 
holes 28A of the cam grooves 28 of the lever 25. At this 
juncture, the pushing members 16 of the male housing 
10 make contact with the pushing receiving members 

40 68 of the locking protrusions 66. The lever 25 is then 
pivoted in the direction shown by the arrow. 
[0047] While the lever 25 is being pivoted, the follower 
pins 13 move inwards along the cam grooves 28 and 
the male and female housings 10 and 20 are brought 

45 closer together in the fitting direction (see Figure 12). 
The pushing receiving members 68 receive a greater 
pushing force from the pushing members 16 while the 
fitting of the male and female housings 10 and 20 
progresses, this pushing force pushing the sliders 61 to- 

50 wards the posterior and compressing the coiled springs 
60. While the lever 25 is pivoted further from the state 
where the posterior end portions of the arms 65 of the 
locking arms 64 make contact with the arc-shaped faces 
54 of the movable guiding members 53, the sliders 61 

55 move further towards the posterior, the posterior end 
portions of the arms 65 being guided by the arc-shaped 
faces 54 of the movable guiding members 53 and the 
locking arms 64 bending inwards. As the locking arms 
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64 bend, the arms 65 provided^fc the locking protru- 
sions 66 bend inwards, thereBRusing the engage- 
ment of the pushing receiving members 68 with the 
pushing members 16 to gradually decrease. 
[0048] If the pivoting of the lever 25 is halted while the 
male and female housings 10 and 20 are partly fitted 
together, the accumulated spring force of the coiled 
springs 60 is released, thereby separating the male and 
female housings 10 and 20. By this means it can be as- 
certained that the male and female housings 10 and 20 
were partly fitted together. The coiled springs 60 are pro- 
vided at both lengthwise ends of the male and female 
housings 10 and 20. Consequently, the partly fitted 
housings 10 and 20 separate smoothly from one anoth- 
er. 

[0049] When the sliders 61 reach the position shown 
in Figure 13, the locking arms 64 are bent to a position 
whereby the pushing receiving members 68 are com- 
pletely released from being pushed by the pushing 
members 16. At this juncture, the posterior end portions 
of the arms 65 are no longer guided by the arc-shaped 
faces 54 of the movable guiding members 53, inner edg- 
es of the movable guiding members 53 face the outer 
faces of the arms 65, and the posterior end portions of 
the arms 65 protrude out from the posterior of the spring 
holders 41. 

[0050] The spring force of the compressed coiled 
springs 60 is released as the pushing state of the push- 
ing members 16 and the pushing receiving members 68 
is released, pushing the sliders 61 to the anterior. This 
forward movement of the sliders 61 is guided by the pro- 
trusions 63 sliding within the guiding grooves 50. While 
the sliders 61 are moving to the anterior, the locking 
arms 64, while remaining in a bent state, move so as to 
pass along the locking members 1 4 of the male housing 
10. Then, as shown in Figure 14, the sliders 61 return 
to their original position and the locking arms 64 return 
to their original position, the tapered faces 67 of the lock- 
ing protrusions 66 being retained by the tapered faces 
15 of the locking members 14. At this juncture, the pro- 
trusions 63 of the sliders 61 engage with the stoppers 
51, thereby preventing the sliders 61 from moving any 
further towards the anterior. Furthermore, the coiled 
springs 60 have regained their original length (their 
length prior to fitting), thereby avoiding set-in fatigue. 
[0051] At approximately the same time, the joining 
members 27 of the lever 25 causes the stopping mem- 
ber 29 to bend resiliently, and the joining member 27 
rises over it (see Figure 1 3). When the lever 25 is pivoted 
to the position shown in Figure 14, it is retained by the 
stopping member 29 which has returned to the end of 
the joining member 27 (see Figure 15). By this means, 
the lever 25 is maintained in a locked state. At this junc- 
ture, the male and female housings 10 and 20 are at the 
correct fitting depth (see Figure 14). The lever 25 is re- 
tained by the stopping member 29 while the follower 
pins 13 are in a fitting state within the cam grooves 28, 
and the locking arms 64 provided at both lengthwise 



ends of the male and ^^Re housings 10 and 20 are 
retained by the locking n^Boers 14, this maintaining the 
male and female housings 10 and 20 in a correct fitting 
state. In this manner, both lengthwise ends of the male 
s and female housings 10 and 20 are maintained and, 
while the male and female housings 10 and 20 are in 
the fitting state, instability and slippage to the anterior 
or posterior, relative to the lengthwise direction thereof, 
is prevented. 

10 [0052] If the male and female housings 1 0 and 20 are 
to be separated for maintenance or the like, the joining 
member 27 of the lever 25 is released from this retained 
state while the stopping member 29 is bent, then the 
lever 25 is pivoted in the opposite direction to which it 

15 was first rotated. While the lever 25 is being pivoted, the 
follower pins 13 move along the cam grooves 28 to the 
entrance holes 28A and the male and female housings 
1 0 and 20 are moved in a direction of separation. At this 
juncture, the locking arms 64 are guided inwards from 

20 their retained state with the locking members 14 as the 
pulling force increases, being guided by the tapered fac- 
es 1 5 and 67 that fit mutually together, and as they bend 
these locking arms 64 are released from their retained 
state with the locking members 14 (see Figure 16). By 

25 this means, the male and female housings 10 and 20 
are released from the retained state and can be sepa- 
rated by pivoting the lever 25 further. The locking arms 
64 and the locking members 14 form the semi-locking 
configuration, and consequently their retained state is 

30 released automatically by pivoting the lever 25. 

[0053] In the embodiment described above, the de- 
tecting units 40 are formed as a component separate 
from the male and female housings 10 and 20. Conse- 
quently, the detecting means can easily be added when 

35 it is required for the connector. Furthermore, the detect- 
ing units 40 are provided at both lengthwise ends of the 
long and narrow connector. As a result, fitting resistance 
at either lengthwise end is prevented when the male and 
female housings 10 and 20 are fitted together, and the 

40 male and female housings 10 and 20 can also be sep- 
arated smoothly. 

[0054] The detecting units 40 are provided with retain- 
ing devices. Consequently, the male and female hous- 
ings 10 and 20 that have been fitted together can be 

45 maintained in a stable state. Furthermore, the retaining 
devices of the detecting units 40 have semi-locking de- 
vices. Consequently, the lever 25 merely needs to be 
pivoted from its retained state in order to easily separate 
the male and female housings 10 and 20. 

50 [0055] In the embodiment described above, the de- 
tecting unit is attached to a lever-type connector. How- 
ever, the detecting unit may be attached to other types 
of connectors as well if the connectors have an attach- 
ment configuration for the detecting units. For example, 

55 the detecting unit may be optionally attached to a con- 
nector wherein a locking arm is provided in the central 
portion (relative to the widthwise direction) of a female 
housing, this locking arm engaging with a locking mem- 
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ber provided on a male housin^fcat is, the same de- 3. 
tecting unit may be attached to^^us types of connec- 
tor if the connectors have a common attachment con- 
figuration; this increases the universality of the detecting 
unit. Consequently, the detecting unit can be produced 5 
in bulk, and the production costs thereof will decrease. 
[0056] The present invention is not limited to the em- 
bodiments described above with the aid of figures. For 
example, the possibilities described below also lie within 
the technical range of the present invention. In addition, to 
the present invention may be embodied in various other 
ways without deviating from the scope thereof. 4. 

(1) In the embodiment described above, the retain- 
ing devices of the detecting units have a semi-lock- *s 
ing configuration. However, in the case where the 
male and female housings are to be maintained 
more stably in the fitting state, a conventional lock- 
ing configuration may be employed within perpen- 
dicular faces engage with one another. 20 

5. 

(2) In the embodiment described above, the detect- 
ing unit is provided with the retaining devices. How- 
ever, these retaining device may be omitted in the 
case where locking performed by the lever alone is 25 
adequate. 

(3) In the embodiment described above, the pair of 
detecting units are attached to both lengthwise 6. 
ends of the female housing. However, in the case 30 
where the connector to which the detecting unit will 

be fitted has a different shape, one detecting unit, 
or three or more detecting units may be attached 
thereto. 

35 

(4) The detecting units may be attached to the male 
housing rather than the female housing. 



A connector accor^^Bo claim 2 wherein said de- 
tecting unit (40) coi^ffses a body (41), a compres- 
sion spring (60) housed in said body, and a slider 
(61) movable in said body (41) to compress said 
spring (60), said slider (61 ) having an abutment (66) 
engageable by the other of said housings (10) dur- 
ing engagement of said housings (10,20), and 
means (53) to disengage said abutment (66) from 
the other of said housings (10) on complete en- 
gagement of said housings (10,20). 

A connector according to claim 3 wherein said slider 
(61) includes a resilient cantilever arm (65), said 
abutment (66) is provided on said arm (65), and said 
body (41 ) includes a ramp (54) adapted to bend said 
arm (65) during engagement of said housings 
(10,20), to permit disengagement of said abutment 
(66) from the other of said housings (10,20) on full 
engagement thereof. 

A connector according to claim 3 or claim 4 wherein 
said abutment (66) comprises a protrusion having 
a front face (68) perpendicular to the attachment di- 
rection of said housings (10,20), and for engage- 
ment by the other of said housings (10) during en- 
gagement of said housings, and a back face (67) 
angled with respect to said attachment direction. 

A connector according to any preceding claim 
wherein said one of said housings (20) has an ex- 
ternal attachment rail (30) having a T section and 
extending in the attachment direction of said hous- 
ings (10,20), and said detecting unit (40) has an 
elongate T section socket (43) open at one end to 
receive said rail (30), the other end of said socket 
(43) having an abutment (44) engageable with said 
rail (30), wherein said rail (30) and socket (43) have 
a resilient latch (33,45) engageable to maintain said 
rail (30) against said abutment (44). 

A connector according to claim 6 wherein said re- 
silient latch (33,45) includes a projection (45) of said 
detecting unit (40) and slidable in a groove (32) of 
said rail (30), said projection (45) being engageable 
with an obstruction (33) of said groove (32). 

A connector according to any preceding claim and 
being elongate in a direction perpendicular to the 
attachment direction of said housings (10,20), a de- 
tecting unit (40) being provided at each end of said 
one of said housings (20). 



Claims 



40 



1. A connector comprising two mutually engageable 
connector housings (10,20) and a detecting unit 
(40) for detecting incomplete engagement of said 
housings (10,20), said detecting unit being a sepa- 45 
rate component for selective attachment to one of 
said housings (20), and having a spring (60) acted 8. 
on by the other of said housings and adapted to ac- 
cumulate a resilient force during engagement of 
said housings (10,20), said force tending to move 50 
said housings (10,20) in the direction of separation. 



2. A connector according to claim 1 wherein the other 
of said housings (10) ceases to act on said spring 
(60) on complete engagement of said housings 55 
(10,20), thereby releasing spring force accumulat- 
ed during engagement of said housings. 



9. A connector according to any preceding claim 
wherein said detecting unit (40) latches the other of 
said housings (10) on complete engagement of said 
housings (10,20). 

1 0. A connector according to claim 9 and having a lever 
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(25) on one of said housji 




!0) t said lever (25) 



being engageable with th^^er of said housings 
(10) and pivotable to draw said housings (10,20) in- 
to complete engagement, said detecting unit (40) 
being disengaged from the other of said housings 5 
(10) on application of a force to said lever (25) in a 
disengaging direction, said force exceeding a pre- 
determined limit. 
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